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(57) [Abstract] 
[Objective] 

thickness being 50;mu m or less, there is not a pinhole or 
other sheet defect, ceramic greensheet of the thin film which 
possesses smoothness which is superior in uniform isacquired. 

[Constitution] 

at least one kind of alkylene oxide adduct of acetylene 
alcohoK acetylene glycol and acetylene glycol whichpossess 
one triple bond in intramolecular is contained, composition 
to which the thickness mixes ceramic starting powder for thin 
film ceramic greensheet molding of 50;mu m or less and 
binder whichconsists of organic additive and solvent 
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Claims 

m*m i] 

■T-5C<!:^S[<!:1-'5-b75*y^fiEfl$ffl*iBE^| 0 
Specification 

[0001] 

£jfE*£SffisiOT^eiiFqiciiffl$tiS5Sig 

[0002] 

[ft*a>ftffi] 

[0003] 

ttte^lZJttT, 7;U5-J-(A1 2 0 3 ). A^-fh 
(3A1 2 0 3 -2Si0 2 ). BfcTJUS— ^A(AlN)fc-& 
lM*^£VK/\*U^A(BaTi0 3 )*<D#«-fe55 

[0004] 



[Claim(s)] 
[Claim 1] 

ceramic greensheet of thin film with composition which 
mixes binder whichconsists of ceramic starting powder and 
organic additive and solvent which are used inorder to form, 
among alkylene oxide adduct of acetylene alcohol* acetylene 
glycol or acetylene glycolwhere said composition has one 
triple bond in intramolecular, at least one kind is contained 
the ceramic molding composition 0 which is made feature 



[Description of the Invention] 
[0001] 

[Field of Industrial Application] 

this invention ceramic greensheet of thin film which is 
applied to laminated ceramic condenser and the ceramic 
multilayer metallized substrate or other electronic part is 
something regarding ceramic molding composition which is 
used in order to form. 

[0002] 

[Prior Art] 

From until recently, laminated ceramic condenser and ceramic 
multilayer metallized substrate or other electronic part, in 
each case coating fabric doing conductive paste on ceramic 
greensheet with screen printing method, etc form 
metallization layer,multiple sheet laminate said ceramic 
greensheet and sinter, it was produced with the sheet 
lamination method. 

[0003] 

In addition, after alumina (Al 2 0 3 ), mullite (3 Al 2 0 3 * 
2Si0 2 ), aluminum nitride (A1N ) or in the barium titanate 
(BaTi0 3 ) or other various ceramic starting powder, 
manufactures ceramic slurry including the binder which 
consists of organic additive and solvent aforementioned 
ceramic greensheet, generally, as substrate material according 
to electrical* thermal characteristic etc which isrequired, said 
ceramic slurry with doctor blade method on carrier film of 
strip continuous coating doing, Drying, it is produced. 

[0004] 

Recently, vis-a-vis various electronic part, demand for light 
weight miniaturization becomesharsher, it makes sheet 
thickness of per layer thin because that request issatisfied, 
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[0005] 

-ha>»*S5»<r*f=l4B#3&«ftofco 

[0006] 

RtLT* TtS^^*** 40000-150000 <DWR 
■t4«ja*4<, 1$g§¥ 6-206761 

[0007] 

[»W36**aLck5i:-r 4KB] 

■*"4^£l*T?*£*a><D.JiaF4< 50/* m *jS50> 



[0008] 

MBflE)SN] 

*»BlillirEI|IB*B5PI-H:A/i:LTJ***ifct 



So 

[0009] 

[RB£«*r«fc«>©*B] 

-fli<7) = fi*§A£*-f ST-fe^U^TJl/a- 



furthermore advances multilayering, in addition there is a 
laminated ceramic condenser, from and furthermore what etc 
makes sheet thickness thin is donemaking use of dielectric 
material where dielectric constant is high in order to actualize 
miniature* large capacity trend. 

[0005] 

But, with conventional ceramic slurry, when it tries to obtain 
greensheet where sheet thickness is thin, pinhole or other 
sheet defect is easy to occur from poor wettability of carrier 
film of the support, uniform coating forms not to be possible, 
to make thickness of ceramic greensheet thin, there was a 
limit. 

[0006] 

Then, cancelling aforementioned problem, average molecular 
weight monomer insiderange 40000 - 150000 and 
composition which contains copolymer in the binder, is 
proposed to Japan Unexamined Patent Publication Hei 
6-206761 disclosure etc as ceramic slurry which can make the 
thickness of ceramic greensheet thin. 

[0007] 

[Problems to be Solved by the Invention] 

But with aforementioned composition, thickness of ceramic 
greensheet pinhole or other sheet defect becomes difficult to 
occur, that uniform coating is formed, although it ispossible, 
when thickness ceramic greensheet of thin film under 50;mu 
m itformed, it obtains molded article with state which does 
not have the defect with difficult to,50;mu m extent, When 
laminated ceramic condenser is produced making use of this 
kind of ceramic greensheet of the for example, it had 
possessed problem that short defect rate of occurrence quiteis 
high. 

[0008] 

[Objective] 

When this invention trying to cancel aforementioned problem 
beingsomething which is formed, objective, ceramic 
greensheet where thickness 50;mu m or less quite is thin, 
without generating pinhole or other sheet defect, produces 
ceramic greensheet which is superior in uniform smoothness 
be able to do, applies to laminated ceramic condenser, it is to 
offer ceramic molding composition which can decrease short 
defect rate ofoccurrence. 



[0009] 

[Means to Solve the Problems] 

ceramic molding composition of this invention being 
something which contains at least one kind of the alkylene 
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-WkS^ f-StiCD-e, J?$A< 50// m JilT0» 
[0010] 

[0011] 

[»1] 

Ri 

. I 

CH=C-C-R! 

I 

OH 

5S*> Ri =C. H 



2n+i 



oxide adduct of acetylene alcohoK acetylene glycol and 
acetylene glycol which possess one triple bond in 
intramolecular, is composition to which thickness mixes, 
ceramic starting powder for the thin film ceramic greensheet 
molding of 50;mu m or less and binder which consists of 
organic additive and the solvent. 

[0010] 

In ceramic molding composition of this invention, acetylene 
alcohol which possesses one triple bond in the intramolecular 
is compound which is displayed with next formula which 
possesses unsaturated alcohol which has acetylene bond of 
triple bond between carbon-carbon in molecule. 

[0011] 

[Mathematical Formula 1] 



«au n*l) x 

1 H2m+i ({ILx m£ 4) 



Rj =C» Ha.41 (fflU m£l) 



[0012] 

v^;u^v/— ;u[ch=c-c(ch 3 )(oh)ch 2 
ch(CH 3 ) 2 L v>^;uXn/^u^U7;ua-;u 

[CH = C-C(CH 3 ) 2 (OH)], JL^)l, *T)[,Zf Q/i 
)V ;U T >l zi — ;U [ CH = C-C(CH 3 )(OH)C 2 

h 5 L y^;u^ne;u^n/^u^;uT;ua-;u 

[CH=C-C(CH 3 )(OH)C 3 H 7 } % -fV^U^U 

zf □ ju ¥ ;u T ju zi — ;u ( ch = 

C-C(CH 3 )(OH)CH 2 CH-(CH 3 ) 2 ]»3&«*lf 6*1 
[0013] 

£fc.n=2 omit. >fjnf;u^+yy- ;u 

[CH = C-C(C 2 H 5 )(OH)CH 2 CH(CH 3 )CH 3 

n=3 0>h#W\ ^;u^nt°;u^^rv> r — ;i/[CH= 

C-C(C 3 H 7 )(OH)CH 2 CH(CH 3 )CH 3 W< n=4 (7) 
B*l*. ^U^U^W-MCHEEC-C^ 
H 9 )(OH)CH 2 CH(CH 3 )CH 3 )4< % n=5 <DB#I±^ 
f Jl/ ^ > f Jl/ f y / - ( CH = C-C(C 5 
H„)(OH)CH 2 CH(CH 3 )C 5 H„]A<. n=6 <7>B#li, 
>f Jl/A^y^f y/- ;U[CH = C-C(C 6 
H I3 )(OH)CH 2 CH(CH 3 )C 5 H n=7 (DB#li. 
>f J^^f ibfyy-JKCH = C-C(C 7 
H I5 )(OH)CH 2 CH(CH 3 )C 5 H„]^. n«8 (DH#tt* 

* ^ ;u * £ ^ -r v y — ;u [ ch = c-C(c 8 



[0012] 

As aforementioned acetylene alcohol, at time of n=l, 
dimethyl hexynol {CH-C-C (CH 3 ) (OH ) CH 2 CH (CH 3 ) 
<sub>2 }, dimethyl propargyl alcohol {CH=C-C (CH 3 ) 
<sub>2 (OH )}, ethyl methyl propargyl alcohol {CH=C-C 
(CH 3 ) (OH ) C 2 H 5 }, methylpropyl propargyl alcohol 
{CH=C-C (CH 3 ) (OH ) C 3 H 7 }, you can list isobutyl methyl 
propargyl alcohol {CH-C-C (CH 3 ) (OH ) CH 2 CH- (CH 3 ) 
<sub>2 }etc. 



[0013] 

In addition, at time of n=2, when methylethyl hexynol 
{CH=C-C (C 2 H 5 ) (OH ) CH 2 CH (CH 3 ) CH 3 }, being a n=3, 
when methylpropyl hexynol {CH=C-C (C 3 H 7 ) (OH ) CH 2 
CH (CH 3 ) CH 3 } , being a n=4, when methyl butyl hexynol 
{CH^C-C (C 4 H 9 ) (OH ) CH 2 CH (CH 3 ) CH 3 }, being a n=5, 
when methyl pentyl decynol {CH=C-C (C 5 H M ) (OH ) CH 2 
CH (CH 3 ) C 5 H n }, being a n=6, when methyl hexyl decynol 
{CH=C-C (C 6 H 13 ) (OH ) CH 2 CH (CH 3 ) C 5 H„ }, being a 
n=7, when methyl heptyl decynol {CH=C-C (C 7 H 15 ) (OH ) 
CH 2 CH (CH 3 ) C 5 Hi 1 }, being a n-8, you can list methyl 
octyl decynol {CH=C-C (C 8 H 17 ) (OH ) CH 2 CH (CH 3 ) C 5 
Hn }etc. 
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H , 7 )(OH)CH 2 CH(CH 3 )C 5 H , , ] « If 6 *l 4 e 

[0014] [0014] 

T-tz^U^y ;L/<ttt. T-tr^UVJS In addition, acetylene glycol is compound which is displayed 

7;U*>0> = MI6£lzBM$-t4 2 fflCDR with the next formula which possesses hydroxy group of each 

Mffil-lZft* 1 fll<Z)7KilS£ 1 in carbon atom of 2 it isadjacent to triple bond of acetylene 

tlS<b-&ft"efc5o bond and alkyne. 

[0015] [0015] 

[SSt 2] [Mathematical Formula 2] 

Ri R, 
I I 
R 8 -C-C = C-C-R 8 

I I 
OH OH 

#k Ri =C a H 8 „ + i (fiU n£l) , R : =c« Hi^i (fflU mil) 
Ri =H> R, =C. (fflU m*4) 



[0016] 
n=l <Z)ft, 

^ * V > 5/ * — ;U C CH 3 CH(OH)-C = 
C-CH(OH)CH 3 ] . 

v^;u^f Mch 3 c(ch 3 )(oh)-c 

= C-C(CH 3 )(OH)CH 3 

v y * * £ =f > 5? * - )l [ c 2 H 5 

C(CH 3 )(OH)-C = C-C(CH 3 )(OH)C 2 H 5 L 

V>f^r»vt-JI/[C 3 H 7 C(CH 3 )(OH)-C 
= C-C(CH 3 )(OH)C 3 H 7 X 

y>f;i/Kfy>^t-^[C 4 H 9 C(CH 3 )(OH)-C 
= C-C(CH 3 )(OH)C 4 H 9 ]. 

V^f^f h7TV>vt-Jl/[C5 

H 1 , C(CH 3 )(OH)-C = C-C(CH 3 )(OH)C 5 HuL 

f h 7 > f f v > t - CH 3 

CH(CH 3 )CH 2 C(CH 3 )(OH)-C = 
C-C(CH 3 )(OH)CH 2 CH(CH 3 )CH 3 n=2 <D 
ft, V^f Jl/VXf jufv>vt-^[CH 3 
CH(CH 3 )CH 2 C(C 2 H 3 )(OH)-C = C-C(C 2 
H 5 )(OH)CH 2 CH(CH 3 )CH 3 n=3 <Z)ft, S/* 

^Ji/y?nt°;i/f v>vt-JK ch 3 

CH(CH 3 )CH 2 C(C 3 H 7 )(OH)-C = C-C(C 3 
H 7 )(OH)CH 2 CH(CH 3 )CH 3 n=4 Oft, V> 

f ii/ v ? f ^ f v > t - ^ [ CH 3 

CH(CH 3 )CH 2 C(C 4 H 9 )(OH)-C = C-C(C 4 
H 9 )(OH)CH 2 CH(CH 3 )CH 3 ]*« % n=5 <Dft. ^> 
f Jl/y^<>f ;i.t5^fv>vt- MC 5 



[0016] 

As aforementioned acetylene glycol, 
At time of n=l, 

hexyne diol {CH 3 CH (OH ) -C=C-CH (OH ) CH 3 }, 



dimethyl hexyne diol {CH 3 C (CH 3 ) (OH ) -C=C-C (CH 3 ) 
(OH)CH 3 }, 

dimethyl octyne diol {C 2 H 5 C (CH 3 ) (OH ) -OC-C (CH 3 ) 
(OH)C 2 H 5 }> 

dimethyl decyne diol {C 3 H 7 C (CH 3 ) (OH ) -OC-C (CH 3 ) 
(OH)C 3 H 7 }, 

dimethyl dodecyne diol {C 4 H 9 C (CH 3 ) (OH ) -C=C-C (CH 3 ) 
(OH)C 4 H 9 }, 

dimethyl tetradecyne diol {C 5 H U C (CH 3 ) (OH ) -C^C-C 
(CH 3 )(OH)C 5 H u } s 

When tetramethyl decyne diol {CH 3 CH (CH 3 ) CH 2 C (CH 3 ) 
(OH ) -CO-C (CH 3 ) (OH ) CH 2 CH (CH 3 ) CH 3 }, being a 
n-2, when dimethyl diethyl decyne diol {CH 3 CH (CH 3 ) CH 2 
C (C 2 H 5 ) (OH ) -C-C-C (C 2 H 5 ) (OH ) CH 2 CH (CH 3 ) 
CH 3 }, being a n=3,when dimethyl dipropyl decyne diol {CH 3 
CH (CH 3 ) CH 2 C (C 3 H 7 ) (OH ) -OC-C (C 3 H 7 ) (OH ) CH 2 
CH (CH 3 ) CH 3 }, being a n=4, when dimethyl dibutyl decyne 
diol {CH 3 CH (CH 3 ) CH 2 C (C 4 H 9 ) (OH ) -C=C-C (C 4 H 9 ) 
(OH ) CH 2 CH (CH 3 ) CH 3 }, being a n=5,you can list 
dimethyl di pentyl octa deci- > diol {C 5 Hi,CH (CH 3 ) CH 2 
C (C 5 H U ) (OH ) -C=C-C (C 5 H n ) (OH ) CH 2 CH (CH 3 ) C 5 
Hu } etc. 
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H n CH(CH 3 )CH 2 C(C 5 H u )(OH)-C = C-C(C 5 
H , , )(OH)CH 2 CH(CH 3 )C 5 H , , ) H #3* If o 

[0017] 



[0017] 

Furthermore, alkylene oxide adduct of acetylene glycol is 
something which isdisplayed with next formula. 



[0018] 
[»3] 

CH 8 CH 8 CH 3 

I I I 

CH 3 -CH-CH 2 -C-C=C-C-CH 2 -CH-CHs 

I I 

(OA) « (OA) „ 



[0018] 

[Mathematical Formula 3] 

CHs 



OH OH 
m= l~3 (k n=l-3 0 



[0019] 

-fKftin^irLTte. -(OA) n . -(OA) m A< oe. 

op vmrnsw. $tz\t oe. op <d*«£#a< 

[0020] . 

;u^(ai 2 o 3 ). ^ua-T(Zro 2 ), 

^A(BaTi0 3 )3f <DW\ttyJkM : 7*V J ?7^ &Zt 
mit&m(Si 3 N 4 ), ^b7JU5-0A(AlN). & 

tiictsiffl-et, iffifrl&t^^Jli&t&^lc 



[0019] 

As alkylene oxide adduct of aforementioned acetylene glycol, 
- (OA ) <sub>n . - (OA ) <sub>m homopolymer. of OE. 
OP or copolymer of OE. OP is desirable, the adduct of 
various alkylene oxide is something which can be synthesized 
with the known method. 

[0020] 

In addition, with this invention, alumina (Al 2 O3 ), zirconia 
(Zr0 2 ), barium titanate (BaTi0 3 ) or other oxide ceramic, 
and silicon nitride (Si 3 N 4 ), aluminum nitride (A1N ), be able 
to apply to in each caseof silicon carbide (SiC ) or other 
nonoxide ceramic as ceramic starting powder, desired amount 
also to add various sintering aid it is possible to 
aforementioned each ceramic starting powder . 



[0021] 
[0022] 

[0023] 



[0021] 

Furthermore those of several tens of ;mu m to submicron can 
use particle diameter of these ceramic starting powder, for 
ideal. 

[0022] 

In addition, for improving dispersibility of ceramic starting 
powder, making use of the silane coupling agent, titanate 
coupling agent, aluminate coupling agent or other coupling 
agent it can also use those which surface improvement are 
done in theaforementioned starting powder . 

[0023] 

On one hand, ceramic greensheet must keep sufficient 
intensity and softening, because, various resin and dispersant 
etc various combining as organic additive, itis used. 
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[0024] 



n, t?u;m8jj§, xtk*s/«b, jkutskw 

[0025] 



[0026] 

(i, h;ux> % *->u>, ^>-tf>. 

iu7ju=i--jua^h>a,*wbafc**a»3&« 

[0027] 

Steffi, pJMffi, »«ft|&±ftk i£<b 

[0028] 

So 

[0029] 
[0030] 



[0024] 

As aforementioned resin, there is a maleic acid resin, 
cellulosic resin, rosin type resin, petroleum type resin, 
poly vinyl resin, butyral resin, polyester resin, acrylic 
resin, epoxy resin, polyamide resin, polyurethane resin, 
alkyd resin, poly amide resin, etc can use said resin with 
alone or a plurality. 

[0025] 

In addition, as for dispersant, detergent of option which is 
usedfor compound of ceramic generally is used is 
possible ,but especially you can list polyoxy alkyl ammonium 
carboxylate and polyoxy alkyl phosphate ester salt, 
naphthalene sulfonate formalin condensate etc. 

[0026] 

In addition, if solvent is something which is mixed with 
organic additive which is used, it is not something which 
especially is limited, youcan use for example toluene, 
xylene, benzene, hexanol, decanol, acetic acid ester, 
glyceride or other alcohols, hydrocarbons, esters, ether 
alcohols, ketones, chlorinated hydrocarbon etc. 

[0027] 

Furthermore, when organic additive of predetermined amount 
and manufacturing homogeneous solution of solvent, 
detergent, plasticizer, antistatic medicine and foam 
inhibitor, antioxidant, lubricant, curing agent etc can be 
usedappropriately as according to need auxiliary agent 

[0028] 

In addition, stirring means which is made aforementioned 
homogeneous solution is notsomething which especially is 
limited. General ball mill, mixer, Henschel mixer etc can 
be used. 

[0029] 

adding and mixing doing ceramic starting powder in solution 
which it acquires, itmanufactures blend of ceramic starting 
powder and binder, but if addition method of ceramic starting 
powder not to be something which especially is limited, 
becomes the finally in uniform mixture, after is good, 
agitating to fully, defoaming treatment is done, it is a 
necessary . 

[0030] 

[Working Principle] 
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^rtlc-ffla> = M4*£*rr47-tz*l/:/7;u 
^U-KaT?(4.IKJl3E»<lOj«nifil±©*IR*IB 

[0031] 

BIT. *«no)i:7S^a»ffllltt1ll«lllB 

[0032] 

(Bam >ioo sasni. SMWHiLT-/^:/* 

JlWSttJWfc 1.0 «Mk Wfi*W:LT:7*;u 
WsWWt 0,3 tt«* fcttil/C-trayju 

35 MttPi£, y ;U3=.7S[0>ItSft 1mm 

0.1 A/m (Z)ffl«tt^A<»6*Lfco 
[0033] 

Mf^flrKSER 100 MSM:.*rlEH-/W> 
y-t-b55^H»«3RI=»LT 6 MSB*:. 

s i xt** 2 izmtfammz 2 m&mnxx 

[0034] - 

hl mmmm<D&tf 0.1 sass^ST?!*. « 
-ft»titta>»«*«*fi*ti'f . 10 a 
iti£tt*«£ttft*3a**<ft<&y, a» 

ftWSPjail*#-**1i-SCt3&<Htti«:*o 



[0035] 

fto"C. lfflKaMW#]<D«tt. 0.1-10 

ysbit 2-4 m»a<»£u* 0 



According to ceramic molding composition of this invention, 
from fact that at least one kind of alkylene oxide adduct of 
acetylene alcohol, acetylene glycol and acetylene glycol 
which possess one triple bond in intramolecular is contained, 
surface tension of ceramic slurry wettability of ceramic slurry 
to carrier film of strip with doctor blade method, to become 
low,become satisfactory, be able to acquire uniform ceramic 
greensheet which coating defect ofl0;mu m or greater does 
not have film thickness, Especially, because ethylene oxide 
addition product of acetylene glycol dynamic surface tension 
is low, beable to conform to also gravure printing and screen 
printing * flexographic printing, offset printing etc where 
high speed printing ispossible, thickness obtains uniform thin 
film of several ;mu m, it becomes possible. 

[0031] 

[Working Example(s)] 

Below, ceramic molding composition of this invention is 
explained in detail on basis of Working Example. 

[0032] 

As ceramic starting powder barium titanate (BaTi0 3 ) as 100 
parts by weight and dispersant with dioctyl phthalate as0.3 
parts by weight, solvent with nonionic surfactant as 1 .0 parts 
by weight, plasticizer cellosolve with ball of the diameter 
approximately 1 mm of zirconia it threw 35 parts by weight , 
inside the ball mill, wet mixing doing over approximately 60 
hour, it acquired the slurry. 

Furthermore when average particle diameter of 
aforementioned slurry was measured,ultrafine particle of 
approximately 0.1 ;mu m acquired. 

[0033] 

Furthermore, 2 parts by weight adding 6 parts by weight and 
additive which is shown in Table 1 and Table 2 vis-a-vis 
ceramic starting powder, approximately 1 hour agitating 
theaforementioned slurry 100 parts by weight and 
aforementioned same binder with Henschel mixer ,it 
manufactured ceramic molding composition of evaluation. 

[0034] 

Furthermore quantity of aforementioned additive is not 
shownunder 0.1 weight sections, uniform wetting 
characteristic effect, when on onehand, it exceeds 10 parts by 
weight, dynamic surface tension becomes high, satisfactory 
printing applicability is granted becomes difficult. 

[0035] 

Therefore, as for quantity of aforementioned additive, 0.1 - 10 
parts by weighty especially 2-4 parts by weight are 
desirable 
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[0036] 

ft, 40m/min <tU *r* l )T74)\,l± 

[0037] 

[0038] 

so fsrofi^-e-b^s^yy— >5/— h 

1mm 2 afcUO>e>*-JU«a)«R*HBfl)fl» 
[0039] 

*y-fe75^yy->->-ha)*WB^6BB 

<D^&»S*«:8UBJW>»**< il%*B 
0>t0>£#. ll%Jsl±~21°/o*3l<D£<7>£Os 

[0040] 

>v-h£ 50 tt*fll/CE*UttE*tt£tt 

400 deg C<DaB"C*ft*Bft + *K/W>y 

HUBLtSL n 1300 deg c ©a«-e» 2 bsru 

[00411 



2.00mm x 1.25mm ftlMMW*i>< 1 U F 
[0042] 

fllHMfflOfflJg-trT^rJV^-tl-lz 100V 
fl£U ^g-h^&ftjWBJgH** 300 fi<f*< 

io B*Ba>t<DS«. io fflia±-i6 <i*iS(D 



desirable. 
[0036] 

ceramic greensheet of thickness approximately 20;mu m was 
produced makinguse of ceramic molding composition of 
evaluation which it acquires in this way, with the gravure 
printing . 

Furthermore printing speed made 40 m/min, used polyester 
film to carrier film . 

[0037] 

Following to protocol above, observing surface state of 
ceramic greensheet which it produces with stereomicroscope 
and scanning electron microscope, evaluation it did 
therespective coating property and smoothness. 

[0038] 

evaluation of coating property, with stereomicroscope it 
applied emitted light from underaforementioned ceramic 
greensheet, from opposite side with draw ratio of 80 times 
number of pinhole or other coating defect per ceramic 
greensheet 1 mm those which those where it cannotrecognize 
readings coating defect completely 0, coating defect one or 
more are recognized evaluation it did with X. 

[0039] 

On one hand, evaluation of smoothness measured dimensional 
accuracy of film thickness from fracture surface of ceramic 
greensheet due to scanning electron microscope , precision of 
film thickness those under 11%*, those under 1 1% or 
more~21% 0, evaluation did those of 21%or more with X. 

[0040] 

Next, in aforementioned ceramic greensheet it formed inside 
electrode with screen printing method,50 laminated said 
ceramic greensheet and pressure bonding did, with 
temperature ofapproximately 400 deg C in air atmosphere, 
binder removal after doing,approximately 2 hours it calcined 
said pressure bonding body with temperature ofapproximately 
1300 deg C. 

[0041] 

Consequently, outside electrode was formed in 
aforementioned pyrolysate, the laminated ceramic condenser 
of evaluation where electrostatic capacitance is 1 ;mu F with 
2.00 mm X 1 .25 mm square wasacquired. 

[0042] 

imparting doing direct current voltage of 100 V in laminated 
ceramic condenser of theaforementioned evaluation, you 
investigated occurrences of short defect, thequantity of short 
defect measurement sample 300 in those under 10 *, those 
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[0043] 
[0044] 

[ii] 



under 10 or greater- 1 6 evaluation did those of 0 and 1 6 or 
more with X. 

[0043] 

Furthermore with aforementioned Working Example and 
identical condition, beingsomething which uses ethylene 
oxide adduct of aliphatic acid as thing and additive which do 
not use additive as Comparative Example, evaluation it did in 
sameway concerning ceramic greensheet and laminated 
ceramic condenser which it produces. 

[0044] 
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[0045] 
[* 2] 



[0045] 
[Table 2] 
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[0046] 

[0047] 
[0048] 



[0046] 

As been clear from result above, with sample number 1 which 
does not use the additive, it can recognize pinhole or other 
sheet defect, at same time smoothness isimpaired, short defect 
is generated, in addition, as for sample number 22 
whichdesignates ethylene oxide adduct of aliphatic acid as 
additive, as for coating property although it is good, 
smoothness is bad, generates short defect. 

[0047] 

Vis-a-vis that, as for those of this invention, result which in 
eachcase should be satisfied is acquired, but those which 
especiallycontain alkyl oxide adduct of acetylene glycol, 
coating property and smoothness beingsatisfactory, also 
quantity of short defect is decreased sharply understands . 

[0048] 

Furthermore, but with this working example, when ceramic 
molding composition of this invention isapplied to laminated 
ceramic condenser, being attached, you detailed, it is 
notsomething which is limited in what this, it is a applicable 
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concerning the ceramic multilayer metallized substrate or 
other other electronic part. 

[0049] 

[Effects of the Invention] 

As though it is a description above, ceramic molding 
composition of this invention, from thefact that at least one 
kind of aikylene oxide adduct of acetylene alcohol* 
acetylene glycol and acetylene glycol which possess one triple 
bond in intramolecular is contained, ceramic greensheet 
where thickness 50;mu m or less quite is thin, is not a pinhole 
or other sheet defect, possess the smoothness which is 
superior in uniform, it to be possible , When it applies to 
laminated ceramic condenser etc, greatly they decrease short 
defect rateof occurrence 
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